Abstract-The locations are discussed where periodic variations in the solar wind density are formed taking into account the observed antiphase variations in the proton and alpha particle densities (Viall et al., 2009 ). Taking into consideration that alpha particles move faster than protons, we can state that the observed varia tions should be formed at distances larger than 0.02 AU from the observation point.
The solar wind has two characteristic scales in the Earth's orbit (1 AU). In the region of large scales, the solar wind retains information on the scale distribu tion in the solar atmosphere. In the region of small scales, the scale distribution depends on local turbu lence of the medium. This is evident in a change in the slope of the IMF fluctuation power spectrum. In the Earth's orbit, a break is observed at a characteristic fre quency of Ω 0 = 3 × 10 -5 Hz (i.e., the fluctuation char acteristic period is about a day). At high frequencies, the power is α = 5/3 (the result of the magnetic field self organization into larger clusters); at lower fre quencies, the power is 3/2 (the result of the distribu tion memory in the solar atmosphere) (see, e.g., (Zelenyi and Milovanov, 2004) and references therein). This is in good agreement with the dimen sions of the solar wind large scale structures related to the Sun, e.g., high speed streams from coronal holes or coronal mass ejections. In the region where the characteristic times are shorter than a few minutes, turbulence exists and there is no information on the solar source. The region where the characteristic times vary from several minutes to several days (i.e., several tens and hundreds of minutes) can be considered a transition region of medium scales where either scale distribution can exist, depending on specific condi tions. In the present work, some experimental data corresponding to medium scale solar wind variations are considered and used to determine the zone where these variations are formed.
Periodic density variations with a period of several tens of minutes are sometimes observed in the solar wind and can cause magnetospheric disturbance (Kepko et al., 2002; Kepko and Spence, 2003) . Based on analysis of the WIND spacecraft data for the event of February 14, 1996 , Viall et al. (2009 indicated that periodic antiphase variations in the alpha particle density were observed during periodic (~30 min) vari ations in the proton density. The conclusion was drawn based on these observations that "for this event, the antiphase nature of AHe variations strongly sug gests that periodic solar wind density structures origi nate in the solar corona." In this comment, we will show that this conclusion is based on an incorrect assumption and the presented data are arguments for the local origination of periodic density structures. Viall et al. (2009) implicitly assume that the proton and alpha particle bulk velocities are identical from the instant when the plasma flows out of the solar corona to the instant when these particles are registered in the Earth's orbit. Numerous space experiments have indi cated that the alpha particle bulk velocity is usually higher than the velocity of protons and the difference between these velocities varies from very small values (about zero) in a slow and dense (heliospheric current sheet) stream to a value comparable (but slightly smaller) to the Alfvén velocity in high speed solar wind streams (Formisano et al., 1970; Robbins et al., 1970; Bollea et al., 1972; Ogilvie, 1975; Asbridge et al., 1976; Bosqued et al., 1977; Neugebauer, 1981; Marsch et al., 1982; Ogilvie et al., 1982; Yermolaev and Stu pin, 1997; Yamauchi et al., 2004) . When the solar wind velocity is 500 km/s, which was observed during the considered period, alpha particles move on average faster than protons by 2-5% at 1 AU. For the two components that simultaneously escaped from the Sun into the interplanetary medium, the spatial shift between them will reach 0.02-0.05 AU (or the time shift will be 100-250 min) at 1 AU. In a real situation, this shift will be even larger, since the difference between the component velocities decreases with increasing distance from the Sun (Marsch et al., 1982; Yermolaev and Stupin, 1990 ), whereas we took the minimal difference between the velocities at 1 AU in order to make estimations. The obtained shift substan tially exceeds the period of the observed structure (30 min). This means that any antiphase in the alpha particle and proton densities originating near the Sun will be absent near the Earth, since both components will shift relative to one another over a distance Sciences, Profsoyuznaya ul. 84/32, Moscow, 117997 Russia e mail: yermol@iki.rssi.ru exceeding the structure period and the size of the entire phenomenon. Thus, the antiphase variations in the proton and alpha particle densities could originate only near the registration point (not more than 0.02 AU), so that the shift between the components due to the difference between their velocities will be smaller than the period of the registered structures.
